An in vitro study of the effect of size and timing of administration of titanium dioxide particles on antigen presenting activity of alveolar macrophages and peripheral blood monocytes.
Previous studies have shown that inhaled particles exacerbate asthma and allergic rhinitis. Several factors related to the particle may play a role in immune-stimulating activity; however, the underlying mechanisms remain unclear. We carried out in vitro studies to investigate the effects of TiO(2) particle exposure on antigen presenting activity and expression of the associated cell-surface molecules (Ia, B7.1, B7.2) in rat derived monocytes and alveolar macrophages, in terms of two aspects of the particles: (1) size (59 nm (ST) and 350 nm (LT) particles), and (2) the timing of particle exposure (before antigen exposure or co-administered). Results indicated that particle exposure prior to antigen exposure led to decreased antigen presenting activity in both types of cell. This decrease was greater with ST particles. In monocytes, the expression of cell surface molecules decreased similarly with both particles. Conversely, alveolar macrophages showed greater expression of Ia with ST than with LT exposures. Ia expression was confirmed to be functionally active by a mixed lymphocyte reaction. It is possible that particle exposure might result in poor antigen processing, thereby leading to decreased antigen presenting activity. Co-exposure of particles and antigen induced an increase in antigen presenting activity with both types of particle; however, ST exposure induced greater antigen presenting activity. The expression of Ia also increased similarly with both particle sizes. This suggests that, in a co-exposure situation, antigen may be processed without intensive retardation by particles, and factors other than Ia may affect antigen presenting activity. In conclusion, both size and timing of exposure to TiO(2) particles affect antigen presenting activity of monocytes and alveolar macrophages.